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Conclusion 

Considering all of the above, the Adams’s test seems to be the most accurate test to record a para-
spinal muscle activity as compared to other tests carried out. 

Asymmetry coefficient analysis during the Adams’s test in healthy children showed that normal 
parameters of asymmetry coefficient ranges from 0.9 to 1.1 by both parameters of the EMG curve 
(average amplitude and average frequency). Statistical analysis showed that the EMG data obtained 
from the recording of bioelectrical activity of paraspinal muscles in the lumbar region of the spine 
during the quiet standing test range significantly from 0.69 to 1.45 by amplitude and from 0.73 
to 1.56 by frequency, which may be attributed to the retaining a vertical balance, providing a less 
stable factor than during the EMG recording in the Adams’s test. 

A non-invasive EMG method can be applied in the diagnostics of one-sided paraspinal muscle ten-
sion occurring in the process of scoliotic transformation. 
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Objective

To study the relationship between the lumbar vertebrae structural asymmetry and motor control 
dysfunction in patients with lumbar disc degeneration diseases. 

Methods

The clinical and radiological study protocols of 30 asymptomatic volunteers (at the age of 20–30 
years old, middle-age is 22.4±2.6 years) and 60 patients with lumbar degenerative disc disease (at 
the age of 20–40, middle-age is 33.4 years) served as the materials for this research. All the examined 
patients were male. 40 patients were observed in the Vertebrology Clinic of the Sytenko Institute 
of Spine and Joint Pathology. 20 patients were examined in the Traumatology Clinic of the Kharkov 
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Clinical Hospital for Emergency and First Medical Care named after professor A.I. Meshchaninov. We 
evaluated the mobility of the spine and hip joints, lumbar-pelvic rhythm, motor control tests for the 
flexor and extensor muscles of the lumbar-pelvic region.

On the lumbar spondylograms (view in the anterior-posterior and lateral projections, oblique pro-
jections in 3/4) and computer tomograms were determined on the three lower lumbar segments: 
(i) the R1 sign of asymmetry of the posterior support complex elements (the size asymmetry of 
the transverse and articular processes, the discrepancy between the size and shape of the articular 
facets, the anomaly of tropism, the spinous processes rotation) and (ii) the R2 sign of degeneration 
degree (subchondral sclerosis of the vertebral bodies and articular processes, their osteophytes, 
a decrease of the interbody spaces height, sagittalization of the facet joints).

Results and discussion

The trunk myofixation with predominance of flexion motion patterns was noted in patients with 
lumbar disc degeneration diseases in 81.7% of cases. A significant predominance of X-ray anatomi-
cal signs of R1 (p <0.001) and R2 (p <0.001) in patients compared with volunteers was established. 
In all the lumbar segments examined, was detected significantly more often the asymmetry of 
the articular processes (p <0.001), the discongrugeness of articular facets (p <0.001), the spinous 
processes rotation (p <0.01) and the transverse processes asymmetry (p <0.05) in patients with the 
motor control dysfunction of the muscles of the lumbar-pelvic region. 

X-ray anatomical asymmetry of the posterior support complex elements (first of all, the asymmetric 
size of the articular and transverse processes, the spinous processes rotation – the sites of the begin-
ning and attachment of the fibers of the multifdus muscles), accompanied by different length and 
tone of the right and left muscle bundles. This leads to a change in muscle interaction and potenti-
ates the change in intersegmentary movements with a violation of functional lumbar-pelvic stabil-
ity. An additional pathomechanical effect may exert asymmetry of the magnitude and tension of 
the spine short ligaments (capsular, inter- and supraspinous, intertransverse). This situation causes 
a violation of absorption of torsion loads and tensile loads, which perceives the intervertebral disc 
and articular capsule at vertical loads and movements of the spine. 
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